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Introduction
The cultivation of cassava and the farming of goats and cattle are economic and subsistence activities in the Brazilian semiarid region. Brazil and Indonesia are the largest producers of cassava for consumption and production of flour and starch, whose main byproduct is the manipueira (cassava wastewater), besides shavings and leaves (Ubalua 2007; Zhang et al., 2016) , which, treated through anaerobic microbial digestion, generate the biogas that might be used as a source of renewable energy (Kuczman et al., 2014) , minimizing its polluting potential (Okudoh et al., 2014; Sanches et al., 2017) .
Anaerobic digestion requires an interaction of fermentative and methanogenic microorganisms (microbial biomass), being particularly dependent on a strict control of environmental conditions (temperature, pH, alkalinity) .
The most commonly used biomass in the processes of anaerobic digestion is the anaerobic sludge of digesters in sewage treatment plants or agroindustries, in concentrations from 2 to 5 g of volatile suspended solids (VSS).L -1 (Anyanwu et al. 2015) . manure (Sen and Suttar, 2012) , swine manure (Panichnumsin et al., 2012) , chicken manure (Luo et al., 2010) , microalgae (Budiyono and Kusworo, 2011) and stomach fluids of ruminants (Ward et al., 2008; Budiyono et al., 2009 ) with comparison studies within inoculums (Elbeshabishy et al., 2010; Astals et al., 2013) , being scarce the studies with cassava wastewater.
The specific methanogenic activity (SMA) measures the maximum rate of methane production under specific conditions, evaluating the biomass ability to convert an organic substrate into methane (Souto et al., 2010) . Consequently, this biomass must possess a high SMA in order to contribute to the success of anaerobic digestion.
The literature indicates that most of the anaerobic reactors are projected in the mesophilic range (Kaparaju et al., 2010; Sun et al., 2012; Intanoo et al., 2016) , being the predominant methane-forming microorganisms, in anaerobic reactors operated in the range of 30 -35°C, those of the genera
Methanobacterium, Methanobrevibacter
(hydrogenotrophs) and Methanospirillum, and the genera Methanosarcina and Methanosaeta (acetoclastic) (Tchobanoglous et al., 2003; Gerardi, 2006) . However, observing the ideal environmental conditions for the bacteria of the ruminal ecosystem, the optimum temperature is 39ºC (Hook et al., 2010) .
In this sense, this research evaluated the influence of temperature on goat and cattle microbial ruminal ability in aerobically biodegrading the cassava wastewater in replacement to the anaerobic sludge. In order to perform it, were compared the specific methanogenic activities (SMA) of the rumens and of an anaerobic sludge, the reduction efficiency of organic matter and the methane production thorough the removal kinetics of each inoculum.
Material and methods:

Substrate and inoculums
The cassava wastewater came from a flour house in the city of Araripina, Pernambuco state, Brazil. The goat and cattle ruminal fluids utilized as inoculums were directly collected from the pre-stomach of the animals and filtered through cotton cloth. The anaerobic sludge was collected from an upflow anaerobic sludge blanket (UASB) reactor utilized in the treatment of domestic sewage in the city of Recife, PE. wastewater and of the three inoculums.
Specific methanogenic activity (SMA)
For the SMA essays, the methodologies of Field et al. (1988) and Florêncio et al. (1993) were adopted, utilizing as substrate a mixture of acetic, propionic and butyric acids in a concentration of 4 g COD.L -1 , a biomass concentration of 2 gSSV.L -1 of the inoculum and manual agitation every 12 hours in all incubated bottles, according to Souto et al. (2010) , with an average duration of 30 days.
For each essay, 1.3 L reactor bottles were used in triplicates, with a headspace volume of 20% (Aquino et al., 2007) and sealed with rubber septa, connected to a 15 mL surgical syringe through a glass hose to transport the biogas.
The reactor bottles, along with control bottles, inoculated without the introduction of the substrate, were incubated in a room maintained at 32 ± 2ºC through a 1500-W ambient heater, and manually and intermittently shaken (Souto et al., 2010) (Aquino et al., 2007) . The produced methane volume was gauged by measuring the volume of the sodium hydroxide solution displaced by the washed gas (Aquino et al., 2007) . On day 0 all triplicates were prepared at the same time, sealing the reactor bottles with rubber septa and aluminum seals, and adapting 15 ml to the septa for the collection and measurement of the generated methane gas. Three sets were prepared for analysis on days 0, 1, 3, 5, 7, 9 and 11. The method followed the methodology of Amorim et al. (2013) , which consists in removing a triplicate set at every established time interval for sampling and analysis of the reaction content. Every 48 hours a triplicate set had its reaction content analyzed separately, and after the sampling the three reactor bottles were discarded. Control bottles were prepared, although without substrate addition. The maximum digestion time of 264 hours (11 days) was adopted.
The methane measurement was daily, and performed through the volumetric method of Direct Measurement of Methane Volume, by washing the biogas from the reactor bottle through a glass hose in a solution of 3.0% caustic soda to absorb CO 2 (Aquino et al.,2007) .
The agitation was manual (Souto et al., 2010) in all incubated bottles.
The following parameters were analyzed: Whilst for the anaerobic sludge ( Figure 1ª) there was a production of circa 350 mL until the 15º day, in the same period the production was of 50 mL for the goat rumen ( Figure 1b ) and of 150 mL for the bovine rumen (Figure 1c) . However, at the end of the 30º day, the highest methane production was for the SMA of the bovine rumen with 1.026 mL of methane, followed by the SMA of the anaerobic sludge with 460 mL and by the goat rumen with 91 mL. It was observed that either for the cumulative methane production ( Figures   1a, 1b and 1c) as for the COD loads converted into methane (Figure 2) , the bovine rumen, even after the 30 days, did not present a tendency for the stabilization of methane production. As for sludge and goat rumen, from the twelfth day, there was a tendency for stabilization. The volumes are only related to the conversion of the substrate into methane, since that in the control serum bottles there was no methane production. The maximum rates of methane production for the anaerobic sludge and for goat rumen occurred between the seventh and the ninth day of the test. As for the bovine rumen, they occurred between the twenty-third and twenty-fifth days. Schneiders et al. (2013) .
Considering that the influence of the VSS
concentration on biomass and the concentration of substrate, described by Souto et al. (2010) were eliminated, since the same concentration of VSS was utilized for all inoculums and the same concentration of substrate in the three SMA, the differences within the SMA values might be attributed to the different types of microbial mass.
The SMA of the goat ruminal inoculum might have been inhibited by the temperature in which the test was performed (32 ± 2°C), seen that, according with Hook et al. (2010) , the optimal temperature for the ruminal microorganisms is 39°C. It is also a fact which justifies an adaptation Table   5 and Figure 5 , whose TS reductions were of 33,3%
(32°C) and 36% (39°C).
According with the data of Table 5 
Coefficient of kinetic decay of the COD, K
The kinetic data of the biodegradation and the descriptive statistic are presented in Table   6 for COD and glucose, and, in 
Methane volume and yields
The absolute volume values of produced methane (V CH4 ) were subjected to the ShapiroWilk test at the level of 5% of significance, (p-value 0,27242; F 3,1555) consequently obtaining the normality of the data. The averages of the total volumes produced at 32°C and 39°C did not present statistic differences when subjected to Tukey's test (F 0,1093; p 0,7574) . Of the produced value at the end of the 8º day, the volume regarding the endogen decay was discarded, corresponding to 9 mL for the control bottles incubated at 32ºC, and 10 mL for the control bottles at 39°C, resulting in a total volume of effectively produced methane of 49 mL and 52 mL, respectively. By In the temperature of 32°C the rate of methane production was 249mL CH 4 / gCOD applyedb with removal of 72% of COD F . As for the temperature of 39°C, the rate was 251mL
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Glucose removal was 76% for both temperatures. 
